Effect of hematoporphyrin monomethyl ether-mediated PDT on the mitochondria of canine breast cancer cells.
Hematoporphyrin monomethyl ether (HMME) is a promising porphyrin-related photosensitize for photodynamic therapy (PDT). There still remains unknown changes regarding the mitochondrial in canine breast cancer cells treated with HMME-PDT. The aim of this study is to investigate the effect of HMME-PDT on structure and dysfunction of mitochondrial in cancer cells. The experimental approach included an initial study on the uptake of HMME using microscopic observation of the HMME-treated cells, optimization of the PDT-induced cell death by the MTT assay. These cells were then treated with HMME and a He-Ne laser at the wavelength of 632.8 nm following our optimized condition. Examination of mitochondrial changes by observing the stained cells under light microscope, mitochjondrial membrane potential flow cytometry, measuring the Ca(2+), SOD/GSH activity, ATPase and MDA contents for the mitochondria functions. The kinetics of HMME uptake in CHMm cells was determined and its cytocolic instead of nuclear distribution was demonstrated. The dose of 16mM HMME-PDT combined with 2.8 J/cm(2) laser irradiation was had the maximal impact on cell viability. This treatment resulted in structural changes in mitochondria that were accompanied with the loss of mitochjondrial membrane potential. As a result, HMME-PDT increased mitochondrial ROS, inhibited the enzymatic activities of mitochondrial SOD and GSH-Px, abolished mitochondrial ability in the uptake and release of calcium, and decreased mitochondrial ATPase activity. The combination of these abnormalities led to accumulation of ROS in mitochondrial to high levels, which in turn contributed to HMME-PDT-induced damages of mitochondrial structure and mitochondrial dysfunction.